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ABSTRACT: Pandemics like Covid19 often stall the world due to their infectious nature. History has seen many such 

pandemics such as Plague, Ebola, Spanish flu, Zika, etc. 

One major crucial factor to avoid/reduce the impact of such pandemics is the Identify, Isolate and Treat strategy. Being 

able to identify who has been infected, isolating them from the general public, and treating them plays a crucial role in 

keeping the infection to a minimum. 

Covid19 came in a much modern world, where traveling is easily accessible. Combined with mass migrations of 

public and public spending power over vacations, The pandemic hit people hard. Even with the best Health Care 

infrastructure, major countries were not able to control it. The majority of the experts believe in the Identify, Isolate 

and Treat strategy. However, implementing that strategy with a population as big as India is tough. 

This is where modern tech like Facial Recognition, GPS tracking, and Data-driven research comes to the rescue. 

Combining public UID(Aadhar) and Facial Recognition, we can easily keep track of public infrastructure to access key 

metrics like vaccination and infection rates at public places like railways, bus stops, hospitals, offices, etc. 

 Based on these key metrics the Public Health care body could easily access the situation and take appropriate 

measures. 

 

I. INTRODUCTION 
 

1.Introduction 
 

Pandemics like Covid19 are disastrous for mankind. Causing major casualties, disrupting economies, loss of 

employment, and other sufferings that harm the general public. Controlling such infections is very crucial to avoid the 

waves of infections. These major waves of infections break the healthcare system,  which is already overburdened in 

developing countries like India. In 21st Data is the new oil, For such situations, data, analytics, and intel play a very 

crucial role in health care administration. India has already run a huge campaign for registering the public over UIDAI 

(Aadhar) and most of the public is already registered into the UIDAI database. Using this as leverage and modern 

techs like Facial Recognition and Data-driven analytics the health care admins could access, analyze and deduce the 

situations to reduce casualties and potential infection waves. This system uses the power of Facial Recognition and 

Modern Infra to collect and track Covid related analytics information. 

 

II. SCOPE OF WORK 
 
 

1. To Design a system that tracks faces in public areas and tracks Covid related metrics using facial recognitions. 

2. Provide Healthcare Admins with Appropriate metric Dashboard for metric analytics, 

3. Ability to work as a separate system yet easy to integrate with other current systems.  

 
 III. MOTIVATION 

 
a. The key motivating factor was to leverage modern tech to better access situations that could save 

thousands of innocent lives. Computer vision already has a huge influence over analytics, 

administration, and military applications.  

b. Considering the developing nature of the country and the demand to modernize the Govt infra and 

self-reliance this seems like a perfect opportunity to come up with a solution for a very tenacious 

problem. 
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IV. LITERATURE SURVEY 
 
Student Attendance System using Face Recognition: The proposed system meets the objective of achieving high 

precision and less computational complexity. This system is cost-efficient and less manual work is needed. Using 

Gabor filters accuracy is highly improved.’ 
 

QR Based administration: Systems like Cowin generate QR code over-vaccination certificates thathelp admin 

personnel verify vaccination and allow the public into a specific place. However not all EMRs are connected to Cowin 

and do not trigger infection warnings. 

 
GPS Based Peer Tracking System: GPS-based tracking was implemented in apps like Arogya setu. These apps 

tracked individual peers using UID and GPS. These apps required users to install an app on their phone and keep the 

phone and GPS powered on. Live tracking of peers did trigger some privacy concerns as the system monitored them 

24*7. They do help identify users whether they came in contact with an infected person or not but the privacy 

concerns, required installation of the app and GPS accuracy did not seem to evaluate into meaningful data for 

analytics.  

 

Acceptance of a COVID-19 Vaccine and Its Related Determinants among the General Adult  Population in 
Kuwait:The objective of this study was to determine the acceptance of a coronavirus disease 2019 (COVID-19) 

vaccine among the general adult population in Kuwait and assess its determinants. Subjects and Methods: A web-

based cross-sectional study was conducted by enrolling adults living in Kuwait (n = 2,368; aged ≥21 years). 
Acceptance of a COVID-19 vaccine was inferred if participants indicated that they “definitely or probably will accept 

vaccination against COVID-19 once a vaccine is available.” 

 

Medical Images and/ or Symptoms of Patient using Machine Learning Approaches:The0new type1of coronavirus 

COVID-190 virus was first detected in Wuhan-China. A COVID-19 certified patient is characterized by fever, fatigue, 

and dry cough. The coronavirus (COVID-19) epidemic is spreading worldwide. In this review paper, a database of X-

ray, CT-Scan images from0patients with common1bacterial pneumonia, 0confirmed Covid-191infection, and common 

cases, were used to automatically detect Coronavirus infection. The purpose of the study was to evaluate the 

effectiveness of COVID-19 acquisition. During the COVID-19 scenario, the number of infected cases rises in huge 

number globally. Due to this fact, a vital decision had been taken by medical experts and infected patients to adopt 

various medical facilities within a reasonable amount of time. 

 
V. METHODOLOGY 

 
5.1 Introduction 
Just like any other form of biometric identification, face recognition requires samples to be collected, identified, 

extracted with necessary (features) information, and stored for recognition. The entire face recognition solution is 

divided into the following major modules 

1. Face Capture 

2. Face Detection 

3. Face Recognition 

 

5.2 Algorithm 
 
Summary: The CovEase server consumes image feed from tracking clients and processes the images. The workflow 

for face detection is as follows. 

- Consume Images from Camera Client. 

- Convert and Read images into an appropriate image format. 

- Detects the location of Face and Extract Face from the image. 

- Derive face embedding data like distances between eyes, nose, lips, sizes, etc from the Face Recognition 

Landmarks.  

- Compare the embeddings and find the closest match. 
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Fig.1.Face Recognition Workflow 

 

 
Fig.2 Face Recognition Landmarks 

 

 

5.3 Face Detection 
      Face Detection is the fundamental step in any of the operations carried out in the face recognition process. The 

Haar Feature-based Cascade Classifier is a widely used mechanism for detecting faces. In order to train a classifier to 

detect faces, two large sets of images are formed, with one set containing images with faces, and the other set without. 

These images are then used to generate classifier models. The classifier is generated by extracting Haar features from 

the positive and negative images 

 A Haar classifier is based on an object detection framework proposed by Paul Viola and Michael Jones in their paper, 

“Rapid object detection using a boosted cascade of simple features.” A single classifier is trained using each feature 

shown in the illustration below. However, a single classifier alone does not produce high accuracy, and so multiple 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                               | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 8.118| 

||Volume 11, Issue 5, May 2022|| 

| DOI:10.15680/IJIRSET.2022.1105094 | 

IJIRSET © 2022                                                      |     An ISO 9001:2008 Certified Journal   |                                            4856 

   

 

such classifiers are cascaded. The final classifier formed is a weighted sum of weak classifiers. Using this method, the 

classifier provides a classification accuracy of more than 95%. 

 

 
 

5.4 Face Recognition 

Face detection went mainstream in the early 2000s when Paul Viola and Michael Jones invented a way to detect faces 

that were fast enough to run on cheap cameras. However, much more reliable solutions exist now. We’re going to use 

a method invented in 2005 called Histogram of Oriented Gradients — or just HOG for short. 

A HOG is a feature descriptor generally used for object detection. HOGs are widely known for their use in pedestrian 

detection. A HOG relies on the property of objects within an image to possess the distribution of intensity gradients or 

edge directions. Gradients are calculated within an image per block. A block is considered as a pixelgrid in which 

gradients are constituted from the magnitude and direction of change in theintensities ofthe pixel within the block. 

In the current example, all the face sample images of a person are fed to the feature descriptor extraction algorithm; 

i.e., a HOG. The descriptors are gradient vectors generated per pixel of the image. The gradient for each pixel consists 

of magnitude and direction, calculated using the following formulae: 

 

 

 
In the current example, Gx and Gy are respectively the horizontal and vertical components of the change in the pixel 

intensity. A window size of 128 x 144 is used for face images since it matches the general aspect ratio of human faces. 

The descriptors are calculated over blocks of pixels with 8 x 8 dimensions. These descriptor values for each pixel over 

8 x 8 block are quantized into 9 bins, where each bin represents a directional angle of gradient and value in that bin, 

which is the summation of the magnitudes of all pixels with the same angle. Further, the histogram is then normalized 

over a 16 x 16 block size, which means four blocks of 8 x 8 are normalized together to minimize light conditions. 

Now we will come up with 68 specific points (called landmarks) that exist on every face  the top of the chin, 

the outside edge of each eye, the inner edge of each eyebrow, etc. Then we will train a machine-learning algorithm to 

be able to find these 68 specific points on any face. 

 

5.5 Mathematical Model 
 

Let ‘S’ be the system 

Where, 

Set of input, set of output 

P=Set of technical processes 

Fs=Set of Failure State 

Ss=Set of Success State 

Identify the Input Data l1,l2…ln 

I = (Input Data (Text, Image), Dataset (Face encodings)) 

Identify the output applications as O1, O2,...On (Face Recognition) 

Identify the Process as P 

P = (Image pre-processing, Face Detection, HOG feature extraction, Face encoding evaluation, Classification, show 

result) 

Identify the Failure state as Fs 

Fs = (If data set not loaded, If not predicted if more time required to predict 

• Identify the Success state as Ss 
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P = (Correct prediction within time) 

 

VI. RESULT ANALYSIS 
 
6.1 Introduction 
Live detection system provides an edge over manual or heuristic efforts, as the system is purely data-driven, The 

extracted information could potentially save thousands of lives. The ability to keep track of public infrastructure to 

access key metrics like vaccination and infection rates at public places like railways, bus stops, hospitals, offices, etc 

could be done on a scale across the world. 

 Based on these key metrics the Public Health care body could easily set up crucial protocols to access, analyze and 

diffuse the various hazardous situations. This system can also serve as a base to data drive facial governance systems. 

 

6.2 Application 
- Live Pandemic analysis 

- Historical data analysis 

- Face detection based e-Governance 

 

 

6.3 Advantages 
- Ease of tracking and accurate information with minimal human intervention. 

- Live metrics that help reduce health care task force decisions. 

- Ease of onboarding UIDs from external systems. 

- Ability to download processes and analyze data from the system. 
 

6.4 Limitations 
- The system is dependent on multiple tracking client cameras and a powerful Server system that requires a 

modern GPU. Thus is a big initial investment to the infrastructure. 

- Due to its nature, the system might generate noise in the data which the analytics team would need to mitigate. 

- The system might trigger privacy concerns due to lack of laws over computer vision in India. 

 
VII. CONCLUSION 

 
Face tracking systems like CovEase would help mitigate not only Covid19 infection waves but also other infectious 

diseases that might occur in the future. This system also serves as a base model for all other face detection-based e-

Governance systems. 

Currently, the system is a monolithic server that could be separated and distributed horizontally to optimize it further. 

Analytics plugins could be built into the system to help the Admin view the metric better. 
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ABSTRACT: Smart Human Activity Detection using YOLOv4 is a commanding research area in computer vision due to its 

numerous applications such as person surveillance, social distancing detection, object detection, etc. A simple activity 

recognition model can allow a single human person to monitor all our surroundings to ensure safety and privacy while 

preserving maintenance cost and efficiency with a high level of precision. This technique uses bounding boxes to highlight the 

action. The monitoring system with real-time video surveillance can deploy for patients and the elderly in a hospital or nursing 

home and various human activities in essential areas such as the airport. For speedy analysis of action and accurate results, 

while working with complex human behavior, we decided to use the YOLOv4 (You Only Look Once) algorithm, the latest and 
fastest among them all. This model detected and recognized multiple patients or other regular person activity and multiple 

human activities tracing support at once. To see human activity, a CNN model has been pre-trained. The accuracy of 

convolutional neural networks is typically 79-90% when used to detect actions by adding pooling and convolution layers, 

followed by a few fully connected layers and recognizing patterns in an interval. It is estimated to provide an accuracy of 79-

90%. Applications include surveillance and observation with the proposed system. This paper helps detect moderate human 

activity using YOLOv4 and Darknet techniques. 

 

KEYWORDS- YOLOv4, DarkNet, Nvidia GPU Driver 

 

 

 

I. INTRODUCTION 

 

Human activity recognition is the study that includes correctly identifying activities performed by humans, tested in 
different ways. Human activity is the continuous flow of single or distinct action essential in progression. Some human activity 

specimens are a sequence of steps in which a subject enters a room, walks forward, sits down, stands up, etc. Human activity 

recognition can widely apply to some real-world applications like patient monitoring, surveillance of essential locations, 

activity-based search, etc. You can perform it at various abstract levels. Students, engineers, and students have studied human 

activity recognition in every part of the world for a long time. The Machine Learning-based activity recognition uses Computer 

vision techniques like YoloV4 and DarkNet to recognize activities performed by humans. We will mainly be focused on the 

various activities and detect these actions through video. The Human Actions recognized in the videos are based on analyzing 

a sequence of video frames using a computer to find human activities without manual operations automatically. In this paper, 

we will be using the YOLO (You Only Look Once) library to build a system that will detect human activities. YOLOv4 is four-

time faster, and not only that, we can change between faster speed and better accuracy by just changing the amount and data 

for the model, without any additional retraining of data required. Human Action Recognition is an area of computer vision 
research and applications. The goal of Human Action Recognition is to identify and understand people's actions. 
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II. MOTIVATION  

Understanding human activity and their interaction with surrounding objects are crucial for developing an intelligent 

system. Human action recognition is a field that deals with the problems generated in the integration of sensing and reasoning to 

provide context-aware data that can confer personalized support across an application. Several issues still plague human action 

recognition. Such as privacy concerns regarding continuous monitoring of activities, difficulty in performing HAR (Human 

activity recognition) in real-time, and lack of entirely ambient systems able to reach users at any time. Human activity recognition 

is a very critical monitoring system. Human action detection aims to inspect exercises from video successions or still pictures. 

The continuous improvement of artificial intelligence and deep learning algorithm helps us transmit and get vital physiological 

signs to the medical personnel and simplifies the quantification. As a result, it raises the efficiency of the patient monitoring 

system. A human activity recognition system can enhance the patient's experience in the medical sector. 

Additionally, we can use the technology in many other fields. The active or innovative system can use HAR technology to 

monitor its residential area for better security. Our research aims to offer medical support, well-being services, and health benefit 

to older adults and other security purposes for critical infrastructure. It was exciting because we were about to create an intelligent 

system that would detect human activity and monitor that activity intelligently. That's why we decided to take the challenge. 

     

 

 

III. PROBLEM STATEMENT 

 

HAR must recognize human activities by training a machine learning model and displaying activity results per the input 

activity received from the camera input/video. With this automated Human Activity Detection system, doctors can observe 

multiple patients simultaneously from their chamber or comfort zone. Doctors also can keep an eye on the duty nurse or staff in 

the patient's cabin. What are they doing, and are they doing their duty perfectly? It can also use the same system for many different 

purposes mentioned above. In this paper, we implement the Human Activity Detection system in both still images and video with 

mentioned three human actions. Further processing, we will be adding more action types. Adding more action types will add more 

variety. 

 

 

IV. LITERATURE SURVEY 

 

4.1 Human Activity Analysis using Machine Learning Classification Techniques: 

                                                                       (Zameer Gulzar, A.Anny Leema, I.Malaserene, December-2019) 

In recent times, smartphones have played a vital role in recognizing human activities and have become a well-known field of 

research. This article provides a detailed overview of various research papers on human activity recognition. The data chosen 

is multivariate, and we have applied different machine classification techniques Random Forest, KNN, Neural Network, 

Logistic Regression, Stochastic Gradient Descent, and Naïve Bayes, to analyze human activity. Feature selection reduces the 

dataset's dimension in addition to building AI models. We calculated precision and recall and made a Confusion Matrix for 

each model. Experiment results proved that the Neural Network and logistic regression provide better accuracy for human 

activity recognition than other classifiers such as k-nearest neighbor (KNN), SGD, Random Forest, and Naïve Bayes. 

However, they take higher computational time and memory resources. 

 

4.2  Real-Time Object Detection using YOLO: 

                                                                                                                          (Upulie H.D.I, Lakshini Kuganandamurthy, May-2021) 

With the availability of enormous amounts of data and the need to computerize visual-based systems, research on object 

detection has been the focus for the past decade. Since 2012, the growth of Convolutional Neural Networks (CNN) has 

accelerated this need. With various CNN network architectures available, the You Only Look Once (YOLO) network is 

famous for many reasons, mainly its speed of identification applicable in real-time object identification. This paper reviews 

the fundamental structure of CNN algorithms. An overview of YOLO's real-time object detection algorithm and architecture 

models can remove highlights and discover objects in each given image. These models can solve deformity identification, 

instructive/ learning application creation, etc. 

4.3 Latest Research Trends in Fall Detection and Prevention Using Machine Learning: 

                                                         (Sara Usmani, Abdul Saboor, Muhammad Haris, Muneeb A. Khan, Heemin Park, July-2021) 

Falls are unusual actions that cause a significant health risk among older people. The growing percentage of old age people 

requires urgent development of fall detection and prevention systems. The emerging technology focuses on developing such 

strategies to improve quality of life, especially for the elderly. A fall prevention system tries to predict and reduce the risk of 

http://www.ijsrem.com/
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falls. In contrast, a fall detection system observes the fall and generates a help notification to minimize the consequences of 

falls. Many technical and review papers exist in the literature with a primary focus on fall detection. 

Similarly, several studies are relatively old, focusing on wearables only, and use statistical and threshold-based approaches 

with a high false alarm rate. Therefore, this paper presents the latest research trends in fall detection and prevention systems 

using Machine Learning (ML) algorithms. It uses recent studies and analyzes datasets, age groups, ML algorithms, sensors, 

and location. Additionally, it provides a detailed discussion of the current trends of fall detection and prevention systems with 

possible future directions. This overview can help researchers understand the existing systems and propose new methodologies 

by improving the highlighted issue. 

 

4.4 A New Video-Based Crash DetectionMethod: Balancing Speed and Accuracy Using a Feature Fusion Deep Learning 

Framework: 

                                                  (Zhenbo Lu, Wei Zhou, Shixiang Zhang, Chen Wang, November-2020) 

Quick and accurate crash detection is essential for saving lives and improved traffic incident management. This paper 

developed a feature fusion-based deep learning framework for video-based urban traffic crash detection tasks to balance 

detection speed and accuracy with a limited computing resource. A residual neural network (ResNet) changed into mixed 

with interest modules as a part of this framework. To extract crash appearance features from urban traffic videos (i.e., a 

collision appearance feature extractor), which then used to feed into a spatiotemporal feature fusion model, Conv-LSTM 

(Convolutional Long Short-Term Memory), to simultaneously identify appearance (static) and motion (dynamic) crash 

features. +e proposed version changed into trained through a set of videos masking 330 crashes and 342 non-crash activities. 

In general, the proposed model achieved an accuracy of 87.78% on the testing dataset and an acceptable detection speed (FPS 

> 30 with GTX 1060). +anks to the attention module, the proposed model can capture crashes' localized appearance features 

(e.g., vehicle damage and pedestrian fallen-off) better than conventional convolutional neural networks. +e Conv-LSTM 
module outperformed conventional LSTM in capturing motion features of crashes, such as the roadway congestion and 

pedestrians gathering after hits. Compared to the traditional motion-based crash detection model, the proposed model achieved 

higher detection accuracy. Moreover, it could detect crashes much faster than other feature fusion-based models (e.g., C3D). 

+e results display that the proposed model is a promising video-based urban visitors crash detection set of rules that might 

use in practice within the destiny. 

 

 

 

V. METHODOLOGY 

 

Human activity detection plays an essential role in this modern technology era. It's a large field for research. Nowadays, it 

has become a rising topic in the human interaction area. For the past decades, many researchers have been working on this 

topic. Computers don't have the brain to detect anything. They can't read the humans mind. They only give us the output for 

what we trained for them. If the computer can understand the activity of humans, it can bring a lot of positive changes in the 

field of IoT. Nowadays, HAR is creating big chaos in the technology field. Methodology of Human Activity Recognition 

includes several processing steps: taking the input, identifying similar patterns, comparing the frames with the Coco dataset, 

recognizing the video frames' actions, and detecting those actions using Cnn. Our thesis and research topic is "Human Activity 

Recognition ."It can be interacted with and implemented with the various algorithms & fields of deep learning, machine 

learning, Image processing, and neural network. We will use the python programming language to implement our algorithm. 
We use the YOLOv4 approach for better and faster detection. We use Google Colab for free and quick GPU acceleration, 

speeding up the data training. 
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5.1  Data Collection Procedure 

                    We had to collect a lot of data in different conditions, complex backgrounds, surroundings, the hospital, and 

another environment. So that this proposed work can give us the best accuracy at any location, we divide into different 

groups. We try to capture as much data as possible divided into three groups. 

 

 

 

 
Fig 5.1: Data collection process 

 

 

5.2  Capturing the Frames 
The human actions accomplished in a very video enter area unit divided into frames at positive intervals of 

your time. These frames are captured and taken as input to the CNN model to identify similar patterns by pooling them 

into certain classes of actions. 

 

 

5.3  Dataset 

A Coco dataset consisting of 400 human activities is employed to predict and compare the input data. From youtube 

recordings, they take the coco datasets. The activities are human focuses and cover a broad scope of classes. It includes 

human-object communications, such as mowing the lawn, washing dishes, and human actions. For example, e.g., Since the 

dataset is vast and downloading each clip would be a waste of time, we already have pre-trained models by the original 

author. It will be easier and provide accurate results when working on the pre-trained model than training and tuning it 

separately. 
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5.4  YOLO detection architecture 

            In this topic, we will discuss further YOLOv4 along with the architecture. All of the YOLO data models are 

activity/object detection datasets, and the training is given to those datasets to search for a subset of the object class. 

                                                                

 

                                                               
Fig 5.4: 

YOLO Cnn 

Architecture 

(Retrieved 

from: 

https://shortest.link/2kw2) 

 

 

Most people in the research field are still used to the YOLOv3, which gives us an excellent result. But the YOLOv4 had 

improved the fidelity and momentum of the two main attributes we generally use to qualify how the architecture and 

algorithms perform. The YOLOv4 is a further improved approach to object detection, and this applies a single CNN to an 
entire frame collected from video or just captured by a camera into the grid. 

 

 

 

5.5  Recognition of the Action 
The DarkNet model uses the Coco dataset to compare similar patterns in the input data frames captured in the intervals. 

CNN can identify similar patterns through pooling layer by layer, and the specified actions assort into classes of human 

activities.  

 

 

 

 

 

VI. KEY FUNCTIONS 

 

Pre-trained: To recognize human actions, the model is pre-trained. 

Feature Extraction: Similar patterns are identified based on the image frame captured. 

YOLOv4: For Real-Time Object Detection. 
DarkNet: For making Real-Time predictions. 
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VII. OTHER SPECIFICATION 

 

 

      7.1 Benefits 

              Activity recognition is the basis for developing many potential health, wellness, or sports applications. 

 
 

VII.2 Limitations 

 

1. Many Data Required 

2. Too many Activity trains overlap the detection. 

3. Require very high-performing GPU and CPU for local PC tests. 

 

 

VII.3 Applications 

 

1. This HAR system is handy for a health monitoring system. 

2. As a surveillance system it can provide intelligence. 
3. TI Applications can also use it. 
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VIII. CONCLUSION 

 

In this paper, the proposed report focuses on Computer Vision to predict the activities of the action on videos. It focuses on 

recognizing simple activities like normal ones using image processing techniques. This proposed work will provide the required 

drive for efficiently identifying human action in real-time. We assessed a continuous methodology for human movement 

identification, picture arrangement dependent on YOLOv4 (You Only Look Once) from complex scenes.   The techniques 
approved with our challenging dataset there are many jumbles and uproarious information for checking more exactness. It can 

recognize more than one individual's various exercises utilizing additional jumping encloses a solitary picture. In the future, we 

are planning to add more features in this proposed work that would make this more usable and would revolutionize the human 

activity monitoring system. Throughout every framework, there is an opening for future development. In the future, this framework 

will be quicker and more productive, and diminishing handling time is one of the significant issues.  

 

 

IX. FUTURE WORK 

 

Activity recognition is the basis for developing many potential health, wellness, or sports applications. 

Collecting various devices' information for health monitoring can be done by analyzing a person's activity.HAR is used to 

discover similar patterns, which are the variables that determine which action the human performs.HAR can be used for robotic 

automation, making it easier to train a robot to interact with humans and objects. The appliance of prediction in this proposed 

work makes it more usable and useful for security purposes. Our future work also focuses on finding a metric to help the action 

recognition complete within a few frames. Thus the classification stops automatically for the particular action. We will also focus 

on improving action recognition with the help of object detection in brackets so that it can detect more complex human activities. 

Movement of objects or Euclidean distance between centers of moving objects and humans can also provide more information 

about activities occurring in the video. 
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Abstract:  In this ongoing crisis, it’s a necessity for wearing a face mask and maintain social distance. This paper provides the 

literature assessment on Face-Mask and Social Distancing. The successive part deals with the proposed YOLO and CNN machine 

learning algorithms. According to the World Health Organization guidelines, every individual should accompany proper social 

distancing, and wear a face mask. These safety protocols will be worthy for endeavor against the present pandemic. The proposed 

technical study can help keep track of the social distance and detect unmasked individuals. This paper uses machine and deep 

learning algorithms like YOLOv3 (You Only Look Once, version 3) and CNN (convolutional neural network) algorithms. This 

paper uses a CNN algorithmic rule that takes an input image for recognition, pre-processes the image, classifies the image, and 

detects faces. The pre-processing is essential in a CNN is slightly lesser than as compared to different classification algorithms of 

machine learning. The YOLO algorithmic rule is popular for the Detection of an Object and Tracking of an Object. In this paper, 

the YOLOv3 algorithmic rule is employed to calculate the distance between every individual. The proposed technical study in this 

paper deals with the technology which will pass a voice instruction to those who are not following any of the safety guidelines for 

the current scenario. 

 

Index Terms - YOLO (You Simply Look Once), CNN (Convolutional Neural Network), COVID-19, Face-Mask, Social 

Distancing, Machine Learning. 

I. INTRODUCTION 

With the present-day outburst and lively transmission of the COVID-19 infectious disease, it necessitates for every individual 

should pay attention to sustain social distancing norms and wear a face mask to lessen the widespread transmission of novel 

coronavirus. Every individual should follow appropriate social distancing. Each individual at public gatherings must requisite to 

have at least a 3feet or 1meter distance between each other to bring down the contiguity pass of infection [1]. And in addition, 

wearing a face mask brings to a halt the conveyance of infection spread by airborne droplets in the surrounding [20]. However, 

keeping in continuance on these guidelines is not too simple. Consciously or unconsciously, many people gather together in 

public places without following the guidelines. Hence to set an eye on these activities isn't an effortless duty. This paper can help 

keep track of the social distance and detect unmasked individuals. So the performance of many algorithms related to faces and 

social distancing is challenged. Therefore, this paper works with algorithms like YOLO-v3 (You Only Look Once, Version 3) 

real-time detection of an object that points out particular objects in videos, live feeds, or images [4]. Object classification systems 

are utilized by Artificial Intelligence face portrait and greyscale image, and train the CNN to extract options for classification.  

 

 PROPOSED WORK OBJECTIVE 

Due to Covid-19 disease, the proposed work in this paper can assist every individual with proposed work principles. The proposed 

technical study deals with the objectives such as maintaining Covid-19 guidelines, distinguishing unmasked and masked persons, 

calculating the distance among each person, and correspondingly displaying the notification for sanitizing. These important 

objectives are targeted to control COVID 19 to some extent.  
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 MOTIVATION OF WORK 

Day by day there is adding up of COVID-19 cases[19] and additionally, there is also a rise in the range of COVID-19 tests which 

provides a lot of information regarding the epidemic unfold, which can cause the chance of surrounding it to prevent additional 

infections [21]. Therefore, following the guidelines and taking care is the prior duty of each individual. It’s determined that 

several individuals don’t follow the guidelines in many public places. Therefore, to overcome such issues the study in this paper 

is intended to detect people who are unmasked and even calculate the distance between every individual to maintain social 

distance rule for safety measures. The proposed work also deals with the additional task of notification of sanitizing hands.  

 

II. RELATED WORK 

 

Sr. 

No. 
Title of Paper and Year Methodology Findings 

1. Face Mask Detection System-  

2020 [5] 

OpenCV, MobileNetV2 

 

It defines architecture in two phases and the face mask 

detection is done in video streams by using some deep 

learning methods to get proper accuracy [5]. 

2. MASK R-CNN for Pedestrian 

Crosswalk Detection and 

Instance Segmentation.- 2020 

[8] 

R-CNN (faster CNN 

technique) 

 

Two-stage process, the first stage is (RPN) Region 

Proposal Network, and the second stage is similar to the 

prediction of class and box offset, each region of interest 

(RoI) is given a binary mask by Mask R-CNN [8]. 

 

3. Social Distancing Detection 

with Deep Learning Model.- 

2020 [12] 

Deep YOLO method 

and computer vision 

techniques [12] 

 

The distance between people can be estimated and any 

non-compliant pair of people will be indicated with a red 

frame and a red line. The proposed method was validated 

using a video showing pedestrians walking on a street 

[12]. 

4. SD-Measure: A Social 

Distancing Detector. – 2020 

[10] 

Mask R-CNN Person Detection for detecting social distancing from 

video footage is proposed [10]. 

5. An Edge-Based Social 

Distancing Detection Service 

to Mitigate COVID-19 

Propagation. 2021 

[13]    

GPS tracking 

 

Three steps: 

a) The collection of all the GPS coordinates of users [13]. 

b) The computation of the distance between users, on a 

pair-by-pair basis [13]. 

c) The detection of users not respecting the distance 

threshold, and the warning message generation [13]. 

Table-1. Summary of related work 

 

  R. Sachdeva, Sonam, H. Sharma [5] have presented a method for remembrance of face masks by using Tensor-flow, Keras, 

OpenCV, and MobileNetV2 [5]. Here functioning is done in two phases of architecture in which, the first is the train to face mask 

detector using datasets for converting it into serialize classifier and another phase is to load classifier then detecting image through 

video then extract face and lastly apply the classifier to display output.[5] 

 

 M. A. Malbog [8] has come up with object detection for Pedestrian crosswalks by using Mask Region-Based Convolutional 

Neural Network (Mask R-CNN) and instance segmentation. For these 500 Pedestrian crosswalks, images were used for validation 

and training in which 80% images were used for the training set, and the remaining 20% images were used for the validation set 

[8]. 

 

 Y. C. Hou, M. Z. Baharuddin, S. Yussof, and S. Dzulkifly [12] has put forward detection of social distancing by using 

Deep learning methods to evaluate the distance between people through a pre-recorded video feed. For object detection pre-trained 

model is based on the YOLOv3 algorithm which is used to employ pedestrian detection [12]. 

 

 S. Gupta, R. Kapil, G. Kanahasabai, S. S. Joshi, A. S. Joshi [10] has proposed detecting social distancing from video 

footage. The Mask R-CNN deep learning algorithm is used for the detection of the objects. To have excessive correctness in value 

co-occurrence with a small false alarm rate when tested on Custom Video Footage Dataset (CVFD) and Custom Personal Images 

Dataset (CPID) for finding out whether or not social distancing limitations were practiced or not [10].  

 

 A. Ksentini, B. Brik [13] has brought forward a merge of IoT and multi-access edge computing (MEC) technologies that 

verify and warn people in near real-time if they are not maintaining social distancing. Here at the client-side, the application is 

installed on the users' smartphone, which periodically sends GPS coordinates to remote servers including the edge of the network 

(i.e., at MEC). The remote servers use a local algorithm for detection and give warnings to users who are not maintaining social 

distancing.  
 

III. PROBLEM STATEMENT 

The purpose of this technical study is to raise awareness among people about the safety measures that should be taken due 

to the COVID-19 pandemic. Instead of using economically higher or using higher methods and techniques which would hard to 

understand the normal users, hence the proposed study in this paper has made the working process very smooth where CNN and 

YOLOv3 algorithms play an important role in it. 
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IV. PROPOSED SYSTEM 

This paper utilizes algorithms like- the CNN algorithm which is mainly used for Face-Mask detection, and the YOLOv3 

algorithm is mainly used for calculating the social distance between every individual. The working of the module is described in 

the paper which has been divided into a few sub-modules such as the Admin Module, Pre-processing Module, Segmentation 

Module, Feature Extraction Module, CNN Module, Classify Dataset Module, and End User. 

 

 
Figure -1: System Architecture 

 

To get more accurate results here splitting technique is used which is the Training and Testing part [8]. From the reference of 

Figure -1, as the camera gets on it will start taking records of video then this video will be going to split into an image. These split 

images are Pre-Processed for cleaning and organizing image later Segmentation is done on this image in which the image is divided 

as per object wise then next comes Feature Extraction which performs to remove all unusable objects and take only important 

objects from the processed image. On this processed image CNN and YOLOv3 algorithms operations are performed to detect 

whether a person is wearing a mask or not and also calculate social distance. If the person is not wearing a mask and/or if a person 

is not following social distance the alert voice command is passed from the system. 

 

4.1 Splitting Data: 

 Here the Splitting data technique is used by having Training and Testing sets which are two different but these both are 

important in Deep Learning and Machine Learning algorithms. The Training and Testing set has a Pareto ratio of 80:20 or sometimes 

it may be 70:30 [3] [8]. The Training part has a set of samples (such as a collection of photos or videos). The Training set makes 

accuracy in the predictions, and to train a model by using a training model means to create or fit a model. The Testing part is a 

subset to test the trained model or evaluate the fit. The testing set helps to validate the progress of algorithms training and adjust or 

optimize for improved results.  

 

4.2 Convolutional Neural Network (CNN): 

 A Convolutional neural network (CNN) also known as ConvNets has one or more sequences of layers that are used mainly 

for image processing, image classification, segmentation, and image recognition. The CNN is a Feed-Forward artificial network in 

which the associative pattern between its neurons is motivated by the organization of the visual cortex [22]. The CNN contains 

four layers: a convolutional layer, ReLU layer, Pooling layer, and Fully Connected layer [23]. The first layer is Convolutional takes 

an input image and performs a mathematical operation such as image matrix and kernel or any filter. The second layer is ReLU 

which separates all negative values from the filtered image and reinitiates them with zero [17]. The third layer is Pooling which is 

used for pre-processing on any image and Downscaling (decreasing) the number of parameters when images are too large. The 

pooling is of two types Max and Average Pooling [24]. In Max Pooling, the maximum value from the piece of the image is enclosed 

by the kernel is returned [17] [24]. On the other side, the Average Pooling comes back with the average of all the values from the 

piece of the image is enclosed by the kernel. The last or fourth layer is the Fully Connected or Dense layer where input from other 

layers is lessened into a vector or in short Flattening which transforms the entire pooled feature map matrix into a single column 

[14]. 
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4.3 YOLOv3 (You Look Only Once Version 3): 

 More simply, You Look Only Once (YOLO) suggests that just “looking at the object only once” means in the input image 

it requires only one forward propagation which proceeds through the network for making predictions. It is remarked that YOLO is 

significant for the detection of real-time objects [14] [18]. It appeals to a one-single forward pass to absolute the image and 

anticipates bounding boxes and their class possibilities [14]. The characteristics of YOLOv3 are multi-scale detection and a powerful 

feature extraction network [14] [18]. YOLOv3 has superb speed (as compared to other object detection algorithms) - it’s beyond a 

belief as fast and can process 45 frames per second. YOLOv3 has arisen with superior architecture with feature extractor used was 

hybrid YOLOv2, Darknet-53 (network trained on ImageNet), and last but not the least is Residual networks (ResNet). The network 

has 53 convolutional layers (which is named Darknet-53) and is additionally assembled with 53 more layers for detection head, and 

hence the formation of YOLOv3 is a total of 106 layers fully convolutional underlying architecture [18] [25]. The detection for 

ultimate results of the output of a fully convolutional network is performed by applying 1x1 detection kernels on a feature map of 

three non-identical sizes at three non-identical places this process is known to be a Multi-Scale detector. The Multi-Scale detector 

is used for verifying that small objects are also actually detected.  

 

 
Figure -2: Work Flow 

 

From Figure-2 it is easy to understand the workflow of the title of this paper. The work described in the paper is quite 

simpler as compared to related work [5] [8] [10] [12] [13]. This paper idea can be affordable by any organization, school, college, 

etc. The proposed research effort completes the main motive of wearing a Face-Mask and maintaining a Social-Distance. 

 

V. CONCLUSION 

The work proposed in this paper deals with measures to control COVID-19 disease. The measures for control are following 

social distancing, wearing a face mask and other basic sanitary measures are very important to avoid the spread of the Covid-19. 

Due to the consequences of controlling the COVID-19 pandemic, the application significance of the identification for the real-time 

face mask and social distancing detection is improving [21]. The proposed work in this paper incorporates the CNN algorithm for 

Face mask detection and the YOLO v3 algorithm is used for object and social distance detection. Hence, the proposed study in this 

paper deals with taking care of safety precautions for the COVID-19 pandemic with the proposed machine learning algorithm which 

is helpful for society. 
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Abstract: Users will use book recommendation systems to look and choose books from variety of choices out there on the net or in different 

electronic data sources. they provide the user with a tiny low selection of products that square measure well appropriate to the outline, given a 

large cluster of things and an outline of the user’s wants. Our system can merely offer recommendations. Recommendations can be generated 

supported the user’s previous activity, like shopping for habits, reviews, and likes. In this system, we have a tendency to square measure a major 

issue: once a user buys a book, we would like to advocate different books that the user would enjoy. shoppers even have too several selections 

once it involves recommending the simplest and most relevant books for them. up user privacy whereas imposing the smaller and smaller loss 

of accuracy on recommendations. The projected recommender system can offer its user’s the power to look at and search books and 

mistreatment Support Vector Machine (SVM), it'll list the extremely purchased and prime rated books supported the topic name given because 

the input. 
 

Index Terms - Recommendation System; Support Vector Machine; Machine Learning. 
 

I. INTRODUCTION 

In easy words, a recommendation system is any system that mechanically suggests content for web site readers and users. These systems 

evolve an intelligent algorithm, which generates recommendations to users. Machine learning has been improvising the recommendation 

systems, additionally it brings a lot of prospects to boost performance of recommendation system. Recommendation systems square have 

wide custom-made that uses collaborative filtering and content-based filtering severally. Library book recommendation system is the 

web application which is used to manage the library’s repository. It is helpful in preserving databases for the book purchases which are 

available in the library. This system tracks several categories like books, journals, magazines, etc[3]. 

 
• OBJECTIVE  

 

The library book recommendations uses the library management system where the admin adds the books and several categories of the book.      

Here the admin can handle the user sent books borrowing request and also returns the request. Admin can view the users, feedbacks, and the 

chat history of the user. In this, User can post feedbacks, send request to borrow and return books. 
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II. RELATED WORK 

 

Sr. 

No. 
Title of Paper and Year Methodology Findings 

1. Library Intelligent Book 

Recommendation System Using 

Facial Expression Recognitions-

2020IEEE[1] 

Convolution Neural 

Network Model. 
[1]Obtain face image data through real-time cameras for 

analysis to determine user preferences. The books are 

recommended on user preference in recommendation 

system. 

2. Book Recommendation Website 

with Chatbot - 2020IEEE[2] 

 

Chatbot, named 

wannaRead, was 

developed by using Engati 

to created this chatbot[2]. 

[2]1) Testing search functions including a book list, a 

character list and a book category. 

 2) Keeping users’ search log that they asked the chatbot 

about books but they did not know the book title they wanted. 

 3) Top ten search words that users asked the most in the 

experiment. 

3. Cloud Based Collaborative 

Filtering Algorithm For 

Library Book Recommendation 

System - 2020IEEE[3] 

 

Collaborative Filtering 

Methodology. 

[3]Library Management System is a web application that 

manages a library's repository. This helps preserve databases 

of whole book purchases available in the library. 

4. DIGITAL LIBRARY USING 

HYBRID BOOK 

RECOMMENDATION ENGINE 

– 2019IEEE[4] 

Hybrid Recommendation 

Engine. 
[4]This web application will give recommendations to the 

user based on its past searches. It gives suggestions based on 

the user searches that are done by users and the rating given 

to books. Users has permission to download the book,  admin 

accepts the request. 

5.  Enhancing the  

Performance of Library Book 

Recommendation System by 

Employing the Probabilistic-

Keyboard Model on a 

Collaborative Filtering Algorithm 

– 2019IEEE[5] 

Collaborative Filtering      

method. 

[5] This system is reliable and is mainly developed for 

colleges and schools where the users can borrow and return 

the books. 

 

Table-1. Summary of related work 
 

 

The proposed study in this  paper is used for library book recommendation system which uses facial expression recognition technology 

which is used to recommend books to users. Facial expressions are one of the most important features to reflect the human emotional state 

because they convey useful information to the observer[6]. 

     

 The goal of the purposed Technical study presented goal is to remind and recommend best selling novels to those people because the 

reading is important. The benefit of reading is as follows: cognitive mental stimulation also brain exercising, vocabulary and knowledge 

expansion, lower levels of stress and tension relief, helps with depression and the dysthymia, memory improvement and better focus, 

strengthens your writing abilities, and so on [7]. 

 

To carry out the library’s everyday work in a productive manner. A library is a website where the admin develops a system to store and 

retrieve books can from the database. The cloud-based library book recommendation system uses collaborative filtering algorithm to add books 

on category based and give recommendation of top-rated(5-star rating) books to the users from the admin[3]. 

 

The digital Library Management System with use of Hybrid recommendation is designed software for the collection of the material 

and the digital content, storing, available for the users, simplifying users search with recommendation[4]. 
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III. PROPOSED SYSTEM 

In the proposed system, an online application is developed for the library book recommendation. During this system, all books within the 

library are given ratings. The library users WHO borrow the books post their ratings (5-star ratings) and also the top-rated books will be 

presented the users during this system. This is an automated system which is able to facilitate the library user to settle on the best version 

of the book of his/ her space of interest at intervals a few seconds reckoning on the ratings given thereto book. The user will select the 

book, borrow the book and even get the book delivered to his/ her address by simply sitting before of a computer. this technique uses a 

cooperative filtering algorithmic rule which filters the books supported the ratings and recommendations to the users. this system takes 

the user ratings and also the user feedback into thought to advocate books to the users. though this technique gathers the user’s 

identification and authorization before shipping the book to the user address. 

This system is accurate, reliable and dynamic. The advantages of this system are it is time and cost-efficient and also reduces manual 

work. Below figure 1 shows the architecture of the overall system, which will be implemented to achieve the objective of the library to 

satisfy our goals. 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure -1: System Architecture 

4.1 User Module: 

User Plays a crucial role wherever the user needs to check if he/or she is the not the member of the library then after their registration the user 

will check in with the e-mail id and wod that’s autogenerated within the user email id. After categories,read recommendation that’s the top-rated 

books will be placed initial. The books borrowed by the user is been tracked down exploitation Collaborative filtering algorithm program 

technique.The user World Health Organization borrowed the books will solely give the ratings on the books and therefore the user feedback. At 

the time of confusion that book bought to be hand-picked the user will even get suggestions or have a live chat with alternative on-line users. 

The below figure three shows the opertions or the flow of the user that may perform within the system from the signup to the sign-out  method. 

 
4.2 Collaborative filtering algorithm: 

The Collaborative filtering algorithm is the technique which is used to filter the items that users may like on the basis of the users reactions 

by similarity users. In this algorithm, the users looks at the items they may like and combines the items to create a ranked list of 

suggestions[8]. In Collaborative Filtering algorithm, it finds similar users and recommends what the similarity users like. In  

recommendation system, it don’t use the features of the items to recommend, rather we classify the users into the clusters of similar 

types, and recommend each user according to the preference of its cluster[9]. 

 
 

Fig.2. Collaborative Filtering Algorithm[10]  
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IV. CONCLUSION 

The overall process of recommending books to the user of all age group category make use of collaborative filtering methodology where 

different users give ratings on the same book and the average number of rating is been calculated and the top-rated book is been recommended 

to the user. The system mainly focuses on the easy finding of best books which does not need much time or work. The process of this system is 

accurate, reliable and cost-free. The income of this system is penalty fee collection when the book is not returned within the due time. The 

cloud-based library book recommendation system can be used from mobile and pc as its user friendly, authentic and also time and cost-

efficient[3]. 
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Abstract: Speaking with individuals having a meeting inability is a significant test. To beat this 

issue, information on Sign language turns into a wellspring of correspondence for an individual 

with a consultation incapacity. Communication via gestures is a stage forward for aiding the 

debilitated by eliminating the correspondence hole between the networks thus, laying out an easy 

method for interfacing those networks. To make an extension for passing on the message 

community body parts, for example, hands and looks are utilized. In this paper, we acquaint you 

with Sign Language acknowledgment utilizing American Sign Language. The primary target of 

our electronic application is to make all networks acquainted with American Sign Language 

(ASL) regularly utilized. By alluding to numerous different creators, we have contributed a more 

dependable, easy to understand and advantageous electronic application for more prominent 

correspondence to make a superior future in Sign Language Communication. 

 
 

 

I. INTRODUCTION 

 Communication is the trading of thought, information, feeling utilizing a few general medium sources. As typical 

individuals, we utilize spoken method of correspondence however there are a few group dealing with issue with correspondence due 

to the incapacity of hearing and talking, speaking with such individuals has forever been a test. Communication through signing is 

one of the media to speak with individuals with incapacity of hard of hearing and quiet, it is only a visual portrayal of considerations 

or data used to pass on the message utilizing hand signals and looks. There are in excess of 300 unique kinds of gesture based 

communications everywhere, which differ from one country to another. Indeed, even in nations where a similar language is 

communicated in, communication through signing can have a wide range of territorial accents that carry varieties to individuals' 

utilization and comprehension of signs. In this venture, we like to acquaint you with the mostly used sign language that is: 
 

AMERICAN SIGN LANGUAGE 
American Sign Language (ASL) is a finished, regular language that has similar semantic properties as communicated in dialects, 

with punctuation that varies from English. No individual or board of trustees created ASL. The specific starting points of ASL are 

not satisfactory, yet some propose that it emerged over quite a while back from the intermixing of nearby communications through 

signing and French Sign Language (LSF, or Langue des Signs Francoise). The present ASL incorporates a few components of LSF 

in addition to the first neighborhood gesture based communications; over the long run, these have merged and changed into a rich, 

complex, and mature language. 

II. PROBLEM STATEMENT 

Communication is a two-way source among shipper and beneficiary so the mechanism of correspondence should same and the 

information on a medium ought to be notable. So the handicapped as well as an ordinary individual ought to have proper information 

on communication through signing. To get familiar with a communication through signing individual ought to contribute time to 

acquire legitimate information on it. As the issue of hindering is the correspondence hole between both the networks in which one 

of them can't talk due to incapacity and the other can yet not know about gesture based communication. With the assistance of our 

electronic application which displays the appropriate explanation to the client about Sign Languages, with the assistance of an 

inserted camera that catches the hand motion and shows the relevant importance for the sign that performed. Hence, the application 

can likewise be utilized to offer critical information about Hint Language and clients can advance unquestionably. 

 

III. LITERATURE SURVEY 
[1]Greeshma Pala et al. developed the model “Machine Learning – based Hand Sign Recognition”. In this study there is 

comparison done for referred dataset using different algorithms. Recent systems have come up with various ways and algorithms to 

accomplish the problem and build this system. Algorithms such as K-Nearest neighbors (KNN), Multi-class Super Vector Machine 

(SVM), and experiments using hand gloves were used to decode the hand gesture movements before. In this paper, a comparison 

between KNN, SVM, and CNN algorithms is done to determine which algorithm would provide the best accuracy among all. 
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Approximately 29,000 images were split into test and train data and preprocessed to fit into the KNN, SVM, and CNN models to 

obtain an accuracy of 93.83%, 88.89%, and 98.49% respectively. 
[2]Rachana Patil et al. developed the model “Indian Sign Language Recognition using Convolution Neural Network”. The 

work presented in this paper is an exertion (extension) towards examining the difficulties in classification of characters in Indian 

Sign Language (ISL). In this paper, there is introduction of Sign Language Recognition using Indian Sign Language. The user must 

be able to capture images of hand gestures using a web camera in this analysis, and the system must predict and show the name of 

the captured image. The captured image undergoes series of processing steps which include various computer vision techniques 

such as the conversion to gray-scale, dilation and mask operation. Convolutional Neural Network (CNN) is used to train the model 

and identify the pictures. The model has achieved accuracy of about 95%. 
 

[3]Hoshang Kolivand et al. developed the model “A new framework for sign language alphabet hand posture recognition 

using geometrical features through artificial neural network”. This framework which is called ASLNN proposes a new hand posture 

recognition technique for the American Sign Language alphabet based on the neural network which works on the geometrical feature 

extraction of hands. A user’s hand is captured by a three-dimensional depth-based sensor camera; consequently, the hand is 

segmented according to the depth analysis feature. The proposed system is called depth-based geometrical sign language recognition 

(DGSLR). The proposed geometrical feature extraction framework improves the accuracy of recognition due to unchangeable 

features against hand orientation compared to discrete cosine transform and moment invariant. The findings of the iterations 

demonstrate the combination of the extracted features resulted to improve accuracy rates. Then, an artificial neural network is used 

to drive desired outcomes. ASLNN is proficient to hand posture recognition and provides accuracy up to 96.78%. 
 

[4]Hoshang Kolivand et al. developed the model “An implementation of sign language alphabet hand posture recognition 

using geometrical features through artificial neural network”. This framework proposes hand posture recognition of the American 

Sign Language alphabet based on a neural network (NN) which works on geometrical feature extraction of the hand. The novelty in 

this work is using a new method of geometrical feature extraction which leads to get more accurate classification in the classifier. I 

fact, a new integration of the extracted features, geometrical features of the hand is presented in sign language recognition system. 

Furthermore, the proposed system uses a new simple approach for segmentation in different backgrounds. The proposed methods 

cater for the weakness in the hand posture recognition system to develop an SLR system. These methods are applied in segmentation 

and feature extraction phases and can increase the overall accuracy due to the depth-based images and geometrical features of the 

hand.  The proposed framework is proficient to hand posture recognition and provides an accuracy of up to 96.78%. 
 

[5]Munner Al-Hammadi et al. developed the model “Deep Learning-Based Approach for Sign Language Gesture 

Recognition with Efficient Hand Gesture Representation”. The importance of hand gesture recognition has increased due to the 

prevalence of touchless applications and the rapid growth of the hearing-impaired population. However, developing an efficient 

recognition system needs to overcome the challenges of hand segmentation, local hand shape representation, global body 

configuration representation, and gesture sequence modeling. In this paper, a novel system is proposed for dynamic hand gesture 

recognition using multiple deep learning architectures for hand segmentation, local and global feature representations, and sequence 

feature globalization and recognition. The proposed system is evaluated on a very challenging dataset, which consists of 40 dynamic 

hand gestures performed by 40 subjects in an uncontrolled environment. The results show that the proposed system outperforms 

state-of-the-art approaches, demonstrating its effectiveness. 
 

[6]Amrutha K and Prabu P developed the model “ML Based Sign Language Recognition System”. This paper reviews 

different steps in an automated sign language recognition (SLR) system. Developing a system that can read and interpret a sign must 

be trained using a large dataset and the best algorithm. As a basic SLR system, an isolated recognition model is developed. The 

model is based on vision-based isolated hand gesture detection and recognition. Assessment of ML-based SLR model was conducted 

with the help of 4 candidates under a controlled environment. The model made use of a convex hull for feature extraction and KNN 

for classification. The model yielded 65% accuracy. 

IV. SYSTEM DESIGN 

Our project is mainly based on three major Algorithms:- 

1. Naïve Bayes Algorithm 

2. Support Vector Machine Algorithm 

3. KNN Algorithm 

4. CNN Algorithm 

 

NAÏVE BAYES ALGORITHM –  

The naïve Bayes Algorithm is one of the supervised learning algorithms, mainly used in text classification that includes a high-

Dimensional training dataset. It is one of the user-friendly, times consuming and most an effective algorithm that helps in building 

the fast machine learning models that can make quick predictions. 
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Working of Naive Bayes Algorithm: 

Working of Naive Bayes Algorithm is specified into 3 operations: 

1. Convert the given image dataset into frequency table. 

2. Generates the possibility table by finding the probabilities of given features. 

3. And use the Bayes law/rule to calculate the posterior probability. 

SUPPORT VECTOR MACHINE (SVM) –  

Support Vector Machine is also a supervised Learning algorithm mainly used for a Classification as well as a Regression problem. 

The goal of the (SVM) support vector Machine algorithm is to find a hyper plane in An N-dimensional space (N — the number of 

Features) that distinctly classify the data points. 

 
Working of Support Vector Machine: 

As shown in below figure, suppose we have a dataset that has two tags (green and blue), and the dataset has two features x1 and x2. 

We want a classifier that can classify the pair(x1, x2) of coordinates in either green or blue. So as it is 2-d space so by just using a 

straight line, we can easily separate these two classes. But there can be multiple lines that can separate these classes. 

 
KNN ALGORITHM –  

KNN Algorithm stands for K-Nearest Neighbour is one the simple machine learning an algorithm based on supervised learning 

Technique. KNN algorithm presumes the analogy between the data and already available data and put the new data into the Grouping 

that is most alike to the available Categories. The number of nearest neighbors to a new unknown variable that has to be predicted  

 



Sign Language Recognition Based On Machine Learning 
 

140 | P a g e   

or classified is denoted by the symbol ‘K’.  

Working of K-Nearest Neighbors: 

Algorithm: 

Step-1: Select the number K of the neighbors 

Step-2: Calculate the Euclidean distance of K number of neighbors 

Step-3: Take the K nearest neighbors as per the calculated Euclidean distance. 

Step-4: Among these k neighbors, count the number of the data points in each category. 

Step-5: Assign the new data points to that category for which the number of the neighbor is maximum. 

Step-6: Our model is ready. 

Firstly, we will choose the number of neighbors, so we will choose the k=5. Next, we will calculate the Euclidean distance between 

the data points. The Euclidean distance is the distance between two points, which we have already studied in geometry. By 

calculating the Euclidean distance we got the nearest neighbors, as three nearest neighbors in category A and two nearest neighbors 

in category B. Consider the below image: 

 

As we can see the 3 nearest neighbors are from category A, hence this new data point must belong to category A. 

CNN ALGORITHM –  

CNN stands for Convolution Neural Network, is a deep learning is a Deep Learning algorithm which can take in an input image, 

assign importance to various objects in the image and be able to differentiate one from the other. The pre-processing required in a 

Convolution is much lower as compared to other classification algorithms. While in primitive methods filters are hand-engineered, 

with enough training, Convolution has the ability to learn these filters/characteristics. 

Working of CNN Algorithm: 

A Convolutional neural network has three layers. And we understand each layer one by one with the help of an example of the 

classifier. With it can classify an image of an X and O. So, with the case, we will understand all four layers. 

Convolutional Neural Networks have the following layers: 
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 Convolutional 

 ReLU Layer 

 Pooling 

 Fully Connected Layer 

 

 

 

 

 

 

 

There are certain trickier cases where X can represent in these four forms as well as the right side, so these are nothing but the effects 

of the deformed images. Here, there are multiple presentations of X and O's. This makes it tricky for the computer to recognize. But 

the goal is that if the input signal looks like previous images it has seen before, the "image" reference signal will be convolved with, 

the input signal. The resulting output signal is then passed on to the next layer. Consider the diagram shown below: 

 

 

A computer understands an image using numbers at each pixel. 

In our example, we have considered that a blue pixel will have value 1, and a white pixel will have -1 value. This is as the way 

we've implemented to differentiate the pixels in a primary binary classification. 
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When we use standard techniques to compare these two images, one is a proper image of X, and another is a distorted image of X. 

We found that the computer is not able to classify the deformed image of X. It is comparing with the proper representation of X. So 

when we add the pixel values of both of these images, we get something, so a computer is not able to recognize whether it is an X or 

not. 

 
With the help of CNN, we take small patches of our image, so these pieces or patches are known as filters. We were finding rough 

feature matches in the same position in two pictures. CNN gets better with the similarity between the whole image matching schemes. 

We have these filters, so consider this first filter this is precisely equal to the feature of the part of the image in the deformed images 

as well as this is a proper image. 

The following components provide the representation of the dataset that was cast-off for hand sign Recognition: 

A. Input Data and Training Data 

With assistance of a web camera, the pictures are gathered. Pictures should be prepared and tried appropriately as per the segment 

made. The hand sign motions were imagined with assistance of a web camera by 4 people. The hand signs were finished involving 

one hand and, surprisingly, two hands sometimes according to the sign prerequisite. Image Recognition turns out to be simple with 

various difference and furthermore more effective assuming the foundation is less mind boggling on the hand. 

B. Dataset 

We are implementing one sign languages that is American Sign Language (ASL). American Sign Language has 26 alphabets which 

also have 1000 images. So, the total numbers of images in dataset is 26,000. 

C. Pre-processing 

Nominal pre-processing was placed in over the dataset pictures to reduce the computational complexity and accomplish superior 

effectiveness and exactness. Resizing of pictures was then done to speed up the speed of handling and to avoid any memory blunders. 

D. Segmentation 

The method involved with isolating the pictures into minute sections wherefrom information can be recovered is segmentation. 

Since broad dataset is given from the hand parts, it ought to be isolated from individual video outline. Segmentation should be 

possible based on tone, shape, or edge, depending on the necessity and sort of the picture. The most usually utilized segmentation 

techniques are - color based division and edge-based division. 

E. Feature Extraction 

The pre-processed information with high dimensionality will require tremendous computational expenses whenever taken direct for 

order. This issue can be settled with the guide of feature extraction. Decrease of aspects without confronting any deficiency of in 
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data is done during the time spent highlight extraction. The elements existing in the picture can be suitable, improper or unnecessary. 

F. Classification 

The most common way of bringing information and ordering them for acknowledgment is classification. In classification, a program 

review from the given dataset and afterward orders it into particular classes or gatherings. For classification, algorithms such as, the 

k-Nearest Neighbors (KNN), Support Vector Machine (SVM) Naïve Bayes calculation, Logistic Regression, Decision Tree 

Classification, and Random Forest Classification can be utilized. 

 

V. CONCLUSION 

This study proposed an online use of gesture based communication acknowledgment utilizing American Sign Language 

(ASL). The proposed online application will assist with eliminating the correspondence hole by being an instructional exercise to 

learn and figure out the gesture based communication. In this, we have utilized a dataset of 57,000 pictures for both testing and 

preparing. Calculations, for example, Naïve Bayes calculation, Support Vector Machine (SVM), k-Nearest Neighbors (KNN) and 

Convolutional Neural Network (CNN) are utilized for preparing the dataset and acquiring results. 

 

VI. FUTURE SCOPE 

This system is the outlook for proper communication between the disabled entities and other entities using sign language 

recognition based on machine learning. t very well may be additionally expanded for exhibiting sentences than rather letters. Other 

than ASL more unique gesture based communications like Indian Sign Language, Chinese Sign Language, French Sign Language, 

Spanish Sign Language, and so forth can likewise be presented. The dataset for preparing can likewise be expanded for better 

precision and results. The extent of this task can likewise be stretched out by presenting another module wherein the signs can be 

changed over completely to discourse. 
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